Starting from bis(triphenylphosphine)copper(I) salts and from methylpyruvate thiosemicarbazone we have planned the synthesis of several complexes. The choice has fallen on these compounds for two main reasons: first, triphenylphosphines are known to stabilize copper in its lower oxidation state and, second, tertiary phosphines seem to enhance the solubility of Cu(I) thioamide complexes. The overwhelming majority of analogous compounds present the ligand that behaves as monodentate through the sulphur atom, in agreement with the soft nature of copper(I), and the remaining fourth position occupied by a halide. We have recently demonstrated that it is the presence or absence of soft ligand competitors that influence the coordination mode of thiosemicarbazones and not the protonation of the azinic nitrogen that renders them monodentate. In the course of these studies we have met with spectral a n d a n a l y t i c a l a n o m a l i e s that have been clarified by X-ray crystallography. A few compounds contain copper clusters, others contain ligands that have partially undergone a cyclization and in two cases linear and cyclic ligands bind two copper centres in two different oxidation states. The widespread use of dihydrogen as an energy carrier for onboard applications is an important challenge for economical and environmental issues. Selective activation and functionalization of alkanes is also a continuing area of interest, and efficient production of dihydrogen through catalyzed dehydrogenation of abundant hydrocarbons would be very valuable. An attractive goal is to combine inorganic hydrides and organic compounds as a source of hydrogen materials. We first isolated a new bis(dihydrogen) complex RuH2(η2-H2)2(PCyp3)2, (1) characterized by NMR, singlecrystal X-ray and neutron diffraction. The neutron diffraction study is the first carried out for a bis(dihydrogen) complex.
[1] We present as well the X-ray structures of two new Ru complexes: the Ru(0) complex [Ru{PCyp2(h2-C5H7)}2(h2-C2H4)], and the trans dihydride [RuH2{PCyp2(η2-C5H7)}2]. Both structures show the dehydrogenation of one cyclopentyl ring of each phosphine ligand.
[2] The formulation of each complex has been ascertained by an X-ray structural study. Each experiment was carried out at 100 K, in order to prevent dihydrogen rotation, and to help the localisation of the hydrogen atoms around the ruthenium. We have observed an easy partial dehydrogenation of the phosphine ligands in 1, leading in a first step to equilibrium between dihydride complexes. A subsequent dehydrogenation process leads to a new Ru (0) 
